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(54) SERVO SIGNAL PROCESSING DEVICE AND OPTICAL DISK DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a servo signal processing device and an 
optical disk device, permitting to set an optimal TPP coefficient for each disk and 
to improve tracking servo accuracy. 

SOLUTION: The operation of a servo signal processing device 1 is controlled by 
a system controller 100. When the system controller 100 receives a push-pull 
amplitude(PPA) signal from a tracking error detecting part 30, it generates from a 
size of this PPA signal, a control signal CONT for determining a TPP coefficient 
which is used at the time of detecting a tracking error signal TE by a tracking 
error detecting part 30. The tracking error detecting part 30 determines the TPP 
coefficient according to the control signal CONT, and multiplies a peak level of an 
optically detected signal obtained from the returned light from a track by the 
coefficient. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the servo signal processor to which irradiates the beam of one spot 
on the truck formed of the pit on a disk-like record medium, detects a tracking 
error, and a tracking servo is applied According to the push pull amplitude level 
which can be obtained from the above-mentioned disk-like record medium, ' 
switch the multiplier by which the peak level of the photodetection signal acquired 
from the return light from the above-mentioned truck is multiplied, and 
multiplication is carried out to the above-mentioned peak level. A tracking error 
detection means to detect the tracking error signal which removed the offset 
component produced when changing an objective lens relatively, The servo 



signal processor characterized by having a servo processing means to perform 
tracking servo processing based on the tracking error signal from the above- 
mentioned tracking error detection means. 

[Claim 2] The above-mentioned tracking error detection means is a servo signal 
processor according to claim 1 characterized by switching at least two kinds of 
above-mentioned multipliers according to the above-mentioned push pull 
amplitude level obtained from the disk-like record medium with which the same 
classes differ, and carrying out multiplication to the above-mentioned peak level. 
[Claim 3] The above-mentioned tracking error detection means is a servo signal 
processor according to claim 1 characterized by switching at least two kinds of 
above-mentioned multipliers according to the above-mentioned push pull 
amplitude level obtained from the disk-like record medium of a different class, 
and carrying out multiplication to the above-mentioned peak level. 
[Claim 4] The above-mentioned tracking error detection means is a servo signal 
processor according to claim 1 characterized by making a multiplier adjustable 
according to the above-mentioned push pull amplitude level obtained from the 
disk-like record medium with which the same classes differ, and carrying out 
multiplication to the above-mentioned peak level. 

[Claim 5] The above-mentioned tracking error detection means is a servo signal 
processor according to claim 1 characterized by making a multiplier adjustable 
according to the above-mentioned push pull amplitude level obtained from the 
disk-like record medium of a different class, and carrying out multiplication to the 
above-mentioned peak level. 

[Claim 6] An optical pickup means to receive the return light from the above- 
mentioned disk-like record medium by the division sensor, and to output the 
photodetection signal based on the light income while irradiating the beam of one 
spot at a disk-like record medium, When performing tracking to the truck formed 
of the pit The multiplication of the multiplier according to the push pull amplitude 
level of the above-mentioned disk-like record medium is carried out to the peak 
level of the photodetection signal from the above-mentioned optical pickup 



means. A tracking error detection means to detect the tracking error signal with 
which the offset component was canceled, The optical disk unit characterized by 
having a servo processing means to perform tracking servo processing based on 
the tracking error signal from the above-mentioned tracking error detection 
means. 

[Claim 7] The above-mentioned tracking error detection means is an optical disk 
unit according to claim 6 characterized by switching at least two kinds of above- 
mentioned multipliers according to the above-mentioned push pull amplitude 
level obtained from the disk-like record medium with which the same classes 
differ, and carrying out multiplication to the above-mentioned peak level. 
[Claim 8] The above-mentioned tracking error detection means is an optical disk 
unit according to claim 6 characterized by switching at least two kinds of above- 
mentioned multipliers according to the above-mentioned push pull amplitude 
level obtained from the disk-like record medium of a different class, and carrying 
out multiplication to the above-mentioned peak level. 

[Claim 9] The above-mentioned tracking error detection means is an optical disk 
unit according to claim 6 characterized by making a multiplier adjustable 
according to the above-mentioned push pull amplitude level obtained from the 
disk-like record medium with which the same classes differ, and carrying out 
multiplication to the above-mentioned peak level. 

[Claim 10] The above-mentioned tracking error detection means is an optical disk 
unit according to claim 6 characterized by making a multiplier adjustable 
according to the above-mentioned push pull amplitude level obtained from the 
disk-like record medium of a different class, and carrying out multiplication to the 
above-mentioned peak level. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical disk unit equipped with 
the servo signal processor used in order to make the light beam of one spot 
follow the truck of a disk-like record medium correctly, and this servo signal 
processor. 
[0002] 

[Description of the Prior Art] In the record regenerative apparatus which performs 
record/playback to the so-called optical disks, such as a compact disk (CD) and a 
mini disc (MD), 3 spot methods which measure the quantity of light of the 
reflected light from two side beams allotted on both sides of the main beam as 
the approach of the tracking servo which follows a truck appropriately are mainly 
used. However, its attention is paid to the push pull method a tracking error is 
detectable at one spot, from the point of simplification and a miniaturization of 
equipment, and dependability. The push pull method is an approach of asking for 
a trackjng error based on the quantity of light difference of the light which the 
luminous-intensity distribution which it was diffracted and reflected by the pit and 
the slot and carried out incidence to the objective lens again used changing with 
the relative locations of the pit, slot, and spot, received by the photodetector 
which divided the reflected light into plurality, and received by each photodetector. 
[0003] By the way, by this push pull method, when an objective lens is changed, 
a spot may move on a photodetector, and direct current offset may arise to a 
tracking error signal. Moreover, this direct current offset is produced, when 
pickup of a configuration so that only an objective lens may move was used, or 
when the disk side has shifted from 90 degrees to the optical axis of a beam by 
the skew of a disk. So, to use the push pull method, it is necessary to cancel this 
direct current offset. As such a method of being able to cancel direct current 
offset and detecting a tracking error appropriately, there are the following 
approaches, for example. 

[0004] To the skew of a lens drive and a disk which were mentioned above, using 



the envelope of a RF signal being modulated slightly, especially, change of the 
peak value of the envelope is detected, the multiplication of the predetermined 
multiplier is carried out to the change, and there is the approach of asking for and 
canceling direct current offset. 

[0005] This tracking error detection approach is an approach which is called a top 
hold push pull (it is called Top holdPush-Pull and Following TPP.), and is usually 
used for the regenerative apparatus of CD. 

[0006] In the describing [ above ] TPP method, the offset included in a tracking 
error signal is canceled by deducting from the RF signal of even if it multiplying 
the top level of the primary [ **] diffracted light which the photodetector detected 
from the reflected light of a disk by the multiplier Kt. 
[0007] 

[Problem(s) to be Solved by the Invention] by the way - although the above- 
mentioned multiplier Kt has an optimum value with the parameter of the disk 
originally used, respectively - the above-mentioned conventional TPP - in law, 
disks were supported [ no ] by one multiplier Kt, and the above-mentioned offset 
was able to be completely canceled depending on the disk. For this reason, the 
conventional TPP method causes DETORAKKU and the precision of a tracking 
servo might be reduced. 

[0008] This invention is made in view of the above-mentioned technical problem, 
can set up the optimal multiplier for every disk, and aims at offer of the servo 
signal processor which can improve the precision of a tracking servo, and an 
optical disk unit. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, the servo signal processor concerning this invention switches the 
multiplier by which the peak level of the photodetection signal acquired from the 
return light from a truck is multiplied according to the push pull amplitude level 
which can be obtained from a disk-like record medium, and it carries out 
multiplication to the above-mentioned peak level. A tracking error detection 



means to detect the tracking error signal which removed the offset component 
produced when changing an objective lens relatively, It has a servo processing 
means to perform tracking servo processing based on the tracking error signal 
from the above-mentioned tracking error detection means. 
[0010] Moreover, in order that the optical disk unit concerning this invention may 
solve the above-mentioned technical problem An optical pickup means to receive 
the return light from the above-mentioned disk-like record medium by the division 
sensor, and to output the photodetection signal based on the light income while 
irradiating the beam of one spot at a disk-like record medium, When performing 
tracking to the truck formed of the pit The multiplication of the multiplier according 
to the push pull amplitude level of the above-mentioned disk-like record medium 
is carried out to the peak level of the photodetection signal from the above- 
mentioned optical pickup means. It has a tracking error detection means to 
detect the tracking error signal with which the offset component was canceled, 
and a servo processing means to perform tracking servo processing based on 
the tracking error signal from the above-mentioned tracking error detection 
means. 

[0011] For this reason, according to this invention, the optimal tracking error 
signal can be detected for every disk, and the optimal tracking servo can be 
realized using this tracking error signal. 
[0012] 

[Embodiment of the Invention] It explains referring to a drawing about the gestalt 
of operation of the servo signal processor concerning this invention hereafter. 
The gestalt of this operation is the servo signal processor 1 as shown in drawing 
1_ , and is applied at the time of playback of the optical disk which has a truck by 
the pit. 

[0013] This servo signal processor 1 from each photodetection signal which the 
1st photodetector PD 1 outputted from the reflected light of the light beam of one 
spot irradiated by the optical disk The signal composition section 20 which 
generates the signal of the request suitable for inputting into the tracking error 



detecting element 30 mentioned later, The tracking error detecting element 30 
which detects a tracking error signal using the signal of the request generated in 
the signal composition section 20, The focusing error detection section 80 which 
detects a focusing error signal using each detecting signal which the 2nd 
photodetector PD 2 outputted, It has the servo processing circuit 90 which 
performs tracking servo processing based on the above-mentioned tracking error 
signal, and performs focusing servo processing based on the above-mentioned 
focusing error signal. 

[0014] As for this servo signal processor 1 , actuation is controlled by the system 
controller 100. A system controller 100 will generate the control signal CONT for 
determining the TPP multiplier used from the magnitude of this PPA signal when 
detecting the tracking error signal TE by the tracking error detecting element 30, 
if a push pull amplitude (it is described as Push-Pull Amplitude and Following 
PPA) signal is received from the tracking error detecting element 30. 
[0015] Here, the tracking error detecting element 30 is a circuit for detecting a 
tracking error signal by the push pull method, and detects the tracking error 
signal TE based on the signal inputted through the signal composition section 20. 
concrete -- the tracking error detecting element 30 - a top hold push pull (it is 
called Top Hold Push-Pull and Following TPP.) -- law is applied. 
[0016] The 1st photodetector PD 1 detects this tracking error detecting element 
30 from the return light of the light beam of one spot irradiated by the truck 
formed of the pit, the multiplication of the multiplier switched to the level of the 
peak value of the synthetic photodetection signals L and R which the signal 
composition section 2 compounded and acquired by the system controller 100 
according to the above-mentioned PPA signal of an optical disk is carried out, 
and the tracking error signal TE with which the offset component was canceled is 
detected. 

[0017] In drawing 1 , the 1st photodetector PD 1 is formed in the optical pickup 
which irradiates the light beam of one spot at the above-mentioned optical disk, 
detects the light diffracted and reflected with the optical disk, and outputs the 



signal according to the quantity of light. This 1st photodetector PD 1 arranges 
four detecting-element PD1-A, PD1-B and PD1-C, and PD1-D like illustration. 
The primary diffracted light which two detecting-elements PD1-A and PD1-B 
reflect in left-hand side at data tracks among four detecting-element PD1-A, PD1- 
B and PD1-C, and PD1-D is detected, and two remaining detecting-element 
PD1-C and the -primary diffracted light which PD1-D reflects in the right-hand 
side of data tracks are detected. The photodetection signals A and B which two 
detecting-elements PD1-A and PD1-B detected are added with the adder 21 in 
the signal composition section 20, and, specifically, turn into the synthetic 
photodetection signal L. Moreover, two detecting-element PD1-C and the 
photodetection signals C and D which PD1-D detected are added with the adder 
22 in the signal composition section 20, and turn into the synthetic 
photodetection signal R. 

[0018] TPP which this tracking error detecting element 30 performs - the 
principle of law is explained with reference to drawing 2 . Drawing 2 is RF 
envelope wave of the synthetic photodetection signal L corresponding to the 
quantity of light of all the primary diffracted lights. 

[0019] The signal after the peak of Signal L and Signal S let LPF (low pass filter) 
pass for RF envelope used when Wave P applies tracking by the push pull 
method in drawing 2 , and Signal Q are waves which show change of offset of 
Signal S. What is necessary is just to lengthen the change q of offset from Signal 
S, in order to cancel a lens shift and the offset by the skew of a disk. That is, 
when the constant Kt (Kt<1) which serves as q=Ktxp is decided, the signal which 
canceled offset can be expressed with S-Ktxp. Therefore, an offset value can 
also be acquired if it asks for the change p of a peak. 

[0020] The describing [ above ] TPP method cancels the offset component of the 
tracking error signal TE by performing the operation shown in the following 
formulas (1). 
[0021] 

TE=(E-KtxEtop)-(F-KtxFtop) ... (1) 



However, in this formula (1), E and F change the synthetic photodetection signal 
L from the signal composition section 20, and the synthetic photodetection signal 
R into a voltage signal with transimpedance amplifier. Moreover, Etop and Ftop 
are the top levels of Above E and F. Moreover, Kt is a TPP multiplier. 
[0022] The value optimal as a TPP multiplier Kt of the above-mentioned formula 
(1) is decided by the conditions of optical system including an optical disk and 
optical pickup. Among these, it turns out that the optimal value of Kt changes 
especially by the difference of Above PPA as conditions for an optical disk. 
Above PPA is defined as a parameter proportional to the push pull signal level 
standardized with the total return quantity of light. The relation so far is PPA. (E- 
F)/(E+F) ... (2) 

It becomes. That is, if PPA of a certain disk is known, the optimal TPP multiplier 
Kt for the disk can be predicted. 

[0023] then, PPA which prepared the two above-mentioned multipliers Kt like Kt1 
and Kt2, and was detected by the PPA detecting element in the tracking error 
detecting element 30 shown in drawing 3 - responding -- switching -- TPP - the 
tracking error signal TE is detected by law. 

[0024] A part also including the part or dotted-line part surrounded as the 
continuous line of the tracking error detecting element 30 shown in drawing 3 is 
constituted in the integrated circuit for RF signal processing. 
[0025] The transimpedance amplifier 31 and the transimpedance amplifier 32 
which change the above-mentioned synthetic photodetection signal L and the 
synthetic photodetection signal R into a voltage signal E and a voltage signal F 
are formed in the dotted-line part. 

[0026] The peak hold circuit 41 which holds peak value Etop of the above- 
mentioned voltage signal E into a continuous-line part, The peak hold circuit 42 
holding peak value Ftop of the above-mentioned voltage signal F, The subtractor 
43 which inputs the above-mentioned peak value Etop into a non-inversed input 
terminal, inputs the above-mentioned peak value Ftop into an inversed input 
terminal, and outputs a subtraction result (Etop-Ftop), Kt1 amplifier 44 which 



carries out the multiplication of the 1st TPP multiplier Kt1 to the above-mentioned 
subtraction result (Etop-Ftop), Kt2 amplifier 45 which carries out the multiplication 
of the 2nd TPP multiplier Kt2 to the above-mentioned subtraction result (Etop- 
Ftop), With the subtraction result (Etop-Ftop) and Kt2 amplifier 45 which were 
doubled Kt1 with Kt1 amplifier 44, Kt2 The transfer switch 46 which switches the 
doubled subtraction result (Etop-Ftop) according to the control signal CONT from 
a system controller 100, while the switch output from a transfer switch 46 is 
supplied to an inversed input terminal - mentioning later (E-F) - the subtractor 
47 which is supplied to a non-inversed input terminal and outputs the tracking 
error signal TE is formed. 

[0027] moreover - a continuous-line part the above-mentioned voltage signal 
E - a non-inversed input terminal - inputting -- the above-mentioned voltage 
signal F - an inversed input terminal - inputting (E-F) - with the subtractor 48 to 
output the above-mentioned voltage signal E and the above-mentioned voltage 
signal F -- adding (E+F) » with the adder 49 to output The divider 50 which inputs 
the subtraction output (E-F) from a subtractor 48 into a molecule input terminal, 
inputs the addition output (E+F) from an adder 49 into a denominator input 
terminal, and outputs a division result ((E-F)/(E+F)), The peak hold circuit 51 
holding the peak value of the above-mentioned division output, and the bottom 
hold circuit 52 holding the bottom value of the above-mentioned division output, 
Input the peak value ((E-F)/(E+F)) top from the peak hold circuit 51 into a non- 
inversed input terminal, and the bottom value ((E-F)/(E+F)) bot from the bottom 
hold circuit 52 is inputted into an inversed input terminal. The subtractor 53 which 
outputs the above PPA which brings a subtraction result is formed. Here, the 
subtraction output (E-F) from a subtractor 48 is supplied also to the non-inversed 
input terminal of the above-mentioned subtractor 47. Moreover, a subtractor 48, 
an adder 49, a divider 50, the peak hold circuit 51, the bottom hold circuit 52, and 
a subtractor 53 constitute the above-mentioned PPA detecting element. 
[0028] For example, the servo processing actuation performed to an optical disk 
with the servo signal processor 1 is explained. 



[0029] The peak hold circuit 41 holds peak value Etop of the voltage signal E of 
the synthetic photodetection signal L corresponding to the quantity of light of all 
the inputted primary diffracted lights. The peak hold circuit 42 holds peak value 
Ftop of the voltage signal F of the synthetic photodetection signal R 
corresponding to the quantity of light of all the inputted primary [ -] diffracted 
lights. A subtracter 43 subtracts the above-mentioned peak value Ftop from the 
above-mentioned peak value Etop, and supplies a subtraction result (Etop-Ftop) 
to Kt1 amplifier 44 and Kt2 amplifier 45. The multiplication outputs Kt1 (Etop- 
Ftop) and Kt2 (Etop-Ftop) from Kt1 amplifier 44 and Kt2 amplifier 45 are supplied 
to the selection terminal of a transfer switch 46. 

[0030] on the other hand - a divider 50 - the subtraction output (E-F) of a 
subtractor 48 - the addition output (E+F) of an adder 49 - a division - having 
carried out ((E-F)/(E+F)) - the peak hold circuit 51 and the bottom hold circuit 52 
are supplied. A subtractor 53 subtracts the hold output ((E-F)/(E+F)) bot of the 
bottom hold circuit 52 from the hold output ((E-F)/(E+F)) top of the peak hold 
circuit 51, and is PPA=((E-F)/(E+F)) top-((E-F)/(E+F)) bot about Above PPA. ... 
(3) 

It outputs by carrying out. 

[0031] The PPA signal searched for by the above-mentioned formula (3) is 
supplied to the system controller 100 of drawing 1 . That is, first, after a system 
controller 100 turns ON focus servo processing by the servo processing circuit 90, 
using the above-mentioned PPA signal supplied from the above-mentioned 
tracking error detecting element 30, it judges which shall be used between the 
above-mentioned TPP multiplier Kt1 or Kt2, and supplies the control signal 
CONT for a switch of a transfer switch 46 to the tracking error detecting element 
30. then, Kt1 or Kt2 carries out the multiplication of the transfer switch 46 - 
having had (Etop-Ftop) - it chooses and a subtractor 47 is supplied. 
[0032] For example, if use of a multiplier Kt1 is now judged by the system 
controller 100, Kt1 (Etop-Ftop) will be supplied to the inversed input terminal of a 
subtractor 47, and will output as a tracking error signal TE which shows the 



subtraction result subtracted [ that the non-inversed input terminal was supplied 

and ] (E-F) in the following formulas (4). 

[0033] 

TE=(E-F)-Kt1 (Etop-Ftop) ... (4) 

Moreover, if use of Kt2 is judged now, for example, a subtractor 47 will be 
outputted as a tracking error signal TE which shows a subtraction result in the 
following formulas (5). 
[0034] 

TE=(E-F)-Kt2 (Etop-Ftop) ... (5) 

Although the above is explanation about the tracking error detecting element 30, 
this servo signal processor 1 is equipped also with the focusing error detection 
section 80. In addition, in the following explanation, transform processing to a 
voltage signal with transimpedance amplifier is omitted. 
[0035] The subtractor 81 with which the focusing error detection section 80 
subtracts the detecting signal Y of detecting-element PD2-Y from the synthetic 
detecting signal X from detecting-element PD2-X1 and detecting-element PD2- 
X2 of the 2nd photodetector PD 2, The operational amplifier 82 which calculates 
(A+D)-(B+C) using the above-mentioned photodetection signal A, the 
photodetection signal B, the photodetection signal C, and the photodetection 
signal D, Focal error signal FE which comes to have the subtractor 83 which 
subtracts the output of an operational amplifier 81 from the output of an 
operational amplifier 82, and is finally shown in the following formula (6) is 
outputted. 
[0036] 

FE={(A+D)-(B+C)}- (X-Y) ... (6) 

Moreover, the servo processing circuit 90 comes to have A/D converter 91 and 
DSP92, and generates a focus servo processing signal and a tracking servo 
processing signal based on the above-mentioned focusing error signal FE, the 
above-mentioned tracking error signal TE, and the above-mentioned synthetic 
photodetection signal Ig. 



[0037] Therefore, this servo signal processor 1 can set up the optimal TPP 
multiplier now according to PPA for every optical disk, and its precision of a 
tracking servo improves. 

[0038] Next, the modification of the gestalt of the above-mentioned 
implementation is explained. This modification is a servo signal processor 
replaced with the tracking error detecting element 30 which shows the tracking 
error detecting element 30 shown in above-mentioned drawing 3 in the servo 
signal processor 1 shown in above-mentioned drawing 1 to drawing 4 . 
[0039] Although it was the configuration that two fixed gain amplifier 44, i.e., Kt1 
amplifier, and Kt2 amplifier 45 were used for the tracking error detecting element 
30 shown in above-mentioned drawing 3 , and it switched the output by the 
transfer switch 46, it which shows above-mentioned drawing 4 is using one 
adjustable gain amplifier 55, i.e., adjustable Kt amplifier, instead of two fixed gain 
amplifier. A setup of a multiplier is attained without limit by using the adjustable 
Kt amplifier 55, without being fixed to two kinds. 

[0040] If the PPA signal of the disk which the PPA detecting element of above- 
mentioned drawing 3 and the PPA detecting element of the same configuration 
detected is sent to a system controller 100, a system controller 100 will generate 
the gain control signal CONT according to an PPA signal, and will set up the 
adjustable gain of the adjustable Kt amplifier 55. 

[0041] Concretely, first, after a system controller 100 turns ON focus servo 
processing by the servo processing circuit 90, using the above-mentioned PPA 
signal supplied from the above-mentioned tracking error detecting element 30, it 
generates the gain control signal CONT of the above-mentioned TPP multiplier 
Kt, and sets up the adjustable gain of the adjustable Kt amplifier 55. Then, a 
subtractor 47 outputs Kt (Etop-Ftop) as a tracking error signal. 
[0042] Therefore, the servo signal processor 1 of this modification can set up the 
optimal TPP multiplier Kt for every disk, and can improve the precision of a 
tracking servo. 

[0043] In addition, although it explained that the two above-mentioned servo 



signal processors were constituted in the integrated circuit for RF processing, 
A/D conversion of the voltage signals E and F may be carried out, and all the 
above-mentioned operations may be performed by digital signal processing 
(DSP). By DSP-izing all TPP operations, it is reduced sharply and the cost cut 
and low-power-izing of the whole disk regeneration system of an analog circuit 
are attained. 

[0044] Moreover, the configuration of each detecting element of the 1st 
photodetector PD 1 , arrangement, etc. are not limited to the above-mentioned 
quadrisection, and are good by the division sensor of the configuration of 
arbitration. The same is said of the 2nd photodetector PD 2. 
[0045] Next, the gestalt of other operations of the servo signal processor 
concerning this invention is explained using a drawing. 

[0046] The gestalt of other operations is the servo signal processor 60 shown in 
drawing 5 , and can be applied to both the optical disk of the mold only for 
playbacks which has a pit truck, and the optical disk of the record playback mold 
which has in a part a wobble-like truck as for which the boundary of a land is 
carrying out the wobble to PURIGURUBU. 

[0047] It is the configuration of the tracking error detecting element 62 of the RF 

digital-disposal-circuit 61 interior that this servo signal processor 60 makes it 

differ from the above-mentioned servo signal processor 1. 

[0048] The tracking error detecting element 62 has three tracking error detectors 

105, i.e., the TPP section, the wobble push pull (it is called Wobble Push-Pull 

and Following WPP.) WPP section 110, the truck-on sections 125, and those 

transfer switches 65 and 66, as shown in drawing 6 . 

[0049] The TPP section 105 is the same configuration as the tracking error 

detecting element 30 shown in above-mentioned drawing 3 . In addition, 

transform processing to a voltage signal with transimpedance amplifier is omitted 

here. 

[0050] In the servo signal processor which applies a tracking servo to both the 
optical disk of the mold only for playbacks, and the optical disk of a record 



playback mold, it is necessary to apply a tracking servo so that a light beam may 
be made to follow the pit truck currently formed in both lead-in groove area at 
least using the TPP section 105. 

[0051] However, generally the lead-in groove area of the optical disk of the 
above-mentioned mold only for playbacks differs in a reflection factor and the 
configuration of a pit from the lead-in groove area of the optical disk of a record 
playback mold. For this reason, Above PPA differs. If PPA differs, it is 
appropriate to change the above-mentioned TPP multiplier. 
[0052] So, in the TPP section 105, like Kt1 and Kt2, the two above-mentioned 
multipliers Kt were prepared and are switched according to PPA of the class of 
disk to be used. 

[0053] Detailed actuation is explained below. For example, when the optical disk 
of the mold only for playbacks is set, it is the case where the optical disk of a 
record playback mold is set, and when reproducing lead-in groove area first, 
based on truck recognition signal GR/PIT mentioned later, the TPP section 105 
becomes effective substantially. 

[0054] Here, the TPP multiplier Kt1 is the optimal multiplier for the optical disk of 
the above-mentioned mold only for playbacks, and the TPP multiplier Kt2 is the 
optimal multiplier for the optical disk of the above-mentioned record playback 
mold. In lead-in groove area, although the information signal is recorded by the 
pit, since the reflection factor and pit configuration of that lead-in groove area 
differ from each other, Above PPA differs and two multipliers Kt1 and multiplier 
Kt2 which are beforehand prepared according to this PPA are switched with the 
optical disk of the above-mentioned mold only for playbacks, and the optical disk 
of the above-mentioned record playback mold. 

[0055] The multiplication output Kt1 (Etop-Ftop) of Kt1 amplifier 44 and the 
multiplication output Kt2 (Etop-Ftop) of Kt2 amplifier 45 are switched by the 
transfer switch 46 according to the switch control signal CONT which the system 
controller 100 generated based on the above-mentioned PPA signal. The switch 
output of a transfer switch 46 is supplied to the inversed input terminal of a 



subtracter 47. 

[0056] For example, if it is equipped with the optical disk of the mold only for 
playbacks and a system controller 100 judges use of Kt1 now with the PPA 
signal from the above-mentioned PPA detecting element, Kt1 (Etop-Ftop) will be 
supplied to the inversed input terminal of a subtractor 47, and will output as a 
tracking error signal TE which shows the subtraction result subtracted [ that the 
non-inversed input terminal was supplied and ] (E-F) in the above-mentioned 
formula (4). 

[0057] Moreover, it is equipped with the optical disk of the above-mentioned 
record playback mold, for example, and if use of Kt2 is now judged from the 
above-mentioned PPA signal, a subtractor 47 will be outputted as a tracking error 
signal TET which shows a subtraction result in the above-mentioned formula (5). 
[0058] Therefore, in the TPP section 105, the optimal TPP multiplier can be set 
up now according to PPA for every optical disk of the optical disk of the mold only 
for playbacks, and a record playback mold, and the optimal tracking error signal 
TET can be outputted according to the class of disk. Consequently, the servo 
signal processor 60 can raise the precision of a tracking servo. 
[0059] This tracking error signal TET is supplied to the selected terminal b of a 
transfer switch 66. This transfer switch 66 is switched according to the truck of a 
processing object according to truck recognition signal GR/PIT. When the truck 
of a processing object is the lead-in groove area of the above-mentioned 
playback mold optical disk and the optical disk of the above-mentioned record 
playback mold, Terminal b is chosen and the tracking error signal TET from the 
TPP section 100 is considered as the output TE of the tracking error detecting 
element 62. 

[0060] The tracking error signal TET which the tracking error detecting element 
62 outputted is made into a digital signal in the A/D-conversion section 91 which 
constitutes the servo processing circuit 90, and servo processing is carried out in 
the digital-signal-processing section (DSP) 92. And the servo processing circuit 
90 can carry out the tracking of the lead-in groove area of the optical disk of the 



above-mentioned mold only for playbacks, or the optical disk of the above- 
mentioned record playback mold with high precision according to the disk 
classification. 

[0061] In addition, when giving a tracking servo to the data area which is carrying 
out the wobble of the optical disk of the above-mentioned record playback mold, 
the tracking error signal TEW or the tracking error signal TER acquired by the 
following wobble push pull (it is called Wobble Push-Pull and Following WPP.) 
sections 1 10 or truck-on sections 125 is used for this servo signal processor 60. 
[0062] Here, the tracking error detection approach which the WPP section 1 10 
performs is explained. As shown in drawing 7 , in applying a tracking servo to the 
area where the wobble is formed in the truck, using the amplitude of the wobble 
frequency component contained in the output signal of a photodetector changing 
with the locations of an objective lens, the amplitude of the wobble frequency 
component is detected, it asks for the location of an objective lens, and there is 
the approach of canceling the offset value produced in a tracking error, this 
tracking error detection approach - WPP - it is called law. It is used at the time 
of the tracking servo in the U-TOC area and the program area of a minor 
diameter optical disk of the above-mentioned record playback mold. In addition, 
in this drawing 7 , the disk substrate 130 consists of PURIGURUBU 131 which 
hits a slot, and a land 132 equivalent to a land part, and that edge lies in a zigzag 
line with the predetermined period. A spot 133 follows PURIGURUBU 131 and 
record/playback of data are performed. 

[0063] The WPP section 1 10 is a tracking error detector which makes a 
processing object the wobble-like truck shown in above-mentioned drawing 7 , 
and is confirmed further substantially [ when the condition of tracking is in an on- 
truck condition ]. 

[0064] The WPP section 110 consists of a DC offset value detector which 
consists of the wobble amplitude detecting elements 111,112 and 115, 
subtracters 113 and 1 14, a divider 1 16, and a multiplier multiplier 1 17, a push 
pull signal detector which consists of a subtractor 118 and a divider 119, and a 



DC offset cancellation circuit which consists of a transfer switch 120 and a 
subtractor 121 , as shown in drawing 6 . 

[0065] Synthetic photodetection signal lg=A+B+C+D from the adder 23 of the 
photodetection signal A of detecting-element PD1-A, the photodetection signal D 
of detecting-element PD1-D, the above-mentioned synthetic photodetection 
signal L, the above-mentioned synthetic photodetection signal R, and the signal 
composition section 20 is inputted into the WPP section 110. 
[0066] First, the configuration of DC offset value detector is explained. The 1st 
wobble amplitude detecting element 1 1 1 detects the amplitude signal Aw of a 
wobble from the above-mentioned photodetection signal A. 
[0067] It has a band pass filter 135, and a full wave rectifier 136 and a low pass 
filter 137, and this 1st wobble amplitude detecting element 111 becomes, as 
shown in drawing 8 . After a band pass filter's 135 band-limiting the inputted 
above-mentioned photodetection signal A and operating orthopedically with a full 
wave rectifier 136, this 1st wobble amplitude detecting element 1 1 1 passes a low 
pass filter 137, and detects the wobble amplitude signal AW of Signal A. 
[0068] The 2nd wobble amplitude detecting element 112 detects the amplitude 
signal Dw of the wobble of the above-mentioned photodetection signal D like the 
wobble amplitude detecting element 1 1 1 of the above 1st. This configuration and 
actuation of the 2nd of the wobble amplitude detecting element 112 are the same 
as the configuration of the 1st wobble amplitude detecting element 1 1 1 and 
actuation which were mentioned above with reference to above-mentioned 
drawing 8 . 

[0069] A subtractor 1 1 3 calculates meandering difference Aw-Dw of the 
amplitude component Aw of the left-hand side wobble detected by the 1st wobble 
amplitude detecting element 111, and the right-hand side wobble amplitude 
component Dw detected by the 2nd wobble amplitude detecting element 112, 
and outputs the difference to a divider 116. 

[0070] Moreover, in a subtractor 1 14, the difference of the above-mentioned 
photodetection signal A and the above-mentioned photodetection signal D is 



searched for, and the difference (A-D) is outputted to the 3rd wobble amplitude 
detecting element 115. 

[0071] The 3rd wobble amplitude detecting element 115 detects the amplitude 
signal (A-D) w of the wobble in the inputted push pull signal (A-D), and outputs it 
to a divider 1 16. It is the same as the configuration of the 1st wobble amplitude 
detecting element 1 1 1 which also mentioned above this configuration and 
actuation of the 3rd of the wobble amplitude detecting element 115. 
[0072] A divider 116 performs division process shown in the following formula (7) 
by making into a divisor the signal (A-D) w into which signal Aw-Dw inputted from 
the subtractor 1 13 was inputted from a dividend and the 3rd wobble amplitude 
detecting element 1 1 5, and outputs the result to the multiplier multiplier 1 1 7. 
[0073] 

(Aw-Dw)/(A-D)w ... (7) 

And in the multiplier multiplier 1 17, as shown in the following formula (8), it 
multiplies by the predetermined multiplier Kw beforehand set to the division- 
process result in a divider 116, and DC offset cancellation value of a tracking 
error signal is acquired. 
[0074] 

Kwx(Aw-Dw)/(A-D)w ... (8) 

DC cancellation value acquired in this multiplier multiplier 1 17 is supplied to a 
subtractor 121 through a transfer switch 120. 

[0075] Next, the configuration of a push pull signal detector is explained. 
[0076] A subtractor 118 searches for the difference of the above-mentioned 
synthetic photodetection signal L and the above-mentioned synthetic 
photodetection signal R, and as a result of asking, it outputs L-R to a divider 119. 
[0077] A divider 119 does a division by making into a divisor the output signal Ig 
corresponding to the total quantity of light to which subtraction result L-R of a 
subtractor 118 was supplied from the dividend and the adder 23, and obtains the 
push pull signal (L-R) / Ig normalized with the total quantity of light. 
[0078] And in the subtractor 121 which constitutes DC offset cancellation circuit, 



the above-mentioned cancellation value Kwx(Aw-Dw)/(A-D)w is reduced from the 
push pull signal (L-R) / Ig calculated with the divider 119. Consequently, it is the 
push pull signal with which offset as shown in the following (9) types was 
canceled, and the signal TWw equivalent to the tracking error of WPP is acquired. 
[0079] 

TEw={(L-R) /lg}-{Kwx(Aw-Dw)/(A-D)w} 
... (9) 

In addition, a transfer switch 120 is a switch for carrying out ON/OFF of the 
cancellation of DC offset value in the WPP section 105. The WPP section 1 10 is 
effective, and in reducing DC offset cancellation value calculated with the 1st 
wobble amplitude detecting element 1 1 1 - the multiplier multiplier 117 from a 
push pull signal, a transfer switch 120 chooses Terminal a. Moreover, when 
confirming the truck-on section 125 mentioned later, a transfer switch 120 
chooses Terminal b, sets the subtraction value in a subtractor 121 to 0, and 
outputs the result of a divider 1 19 as it is. The output of the WPP section 1 10 is 
outputted to the terminal a of the truck-on section 125 and a transfer switch 65. 
[0080] The truck-on section 125 is a tracking error detector for interpolating 
actuation of the WPP section 110. That is, it is a circuit for outputting a tracking 
error instead of the WPP section 1 10 in the time of making into the processing 
object the record medium with which the wobble is prepared in data tracks like 
the WPP section 110, when a tracking condition is in the condition of an off-track. 
[0081] The truck-on section 125 has the peak hold section 126, the bottom hold 
section 127, the mean value operation part 128, and a subtractor 129. 
[0082] In addition, the signal which controls ON/OFF of the tracking servo which 
is not illustrated is inputted into the truck-on section 125, and it operates based 
on this signal. 

[0083] They are immediately after carrying out the track jump of the peak hold 
section 126 and the bottom hold section 127, for example, and hold the peak 
value and the bottom value of the moment that a tracking servo is turned on. 
[0084] The mean value operation part 128 computes the mean value of the peak 



value currently held at the peak hold section 126, and the bottom value currently 
held at the bottom hold section 127, and supplies it to a subtracter 129. 
[0085] And in a subtractor 129, the mean value from the mean value operation 
part 128 is reduced from the tracking error signal TEW outputted from the WPP 
section 110. Consequently, the signal TER equivalent to a tracking error is 
acquired. The output of the truck-on section 125 is outputted to the terminal b of 
a transfer switch 65. 

[0086] It is switched based on the signal OFFTRK which shows whether a 
transfer switch 65 has an effective tracking servo, the tracking error signal TEW 
which chose Terminal a in the on-truck condition, and was detected in the WPP 
section 1 10 is outputted, and the tracking error signal TER which chose Terminal 
b and was detected in the truck-on section 1 10 is outputted in an off-track 
condition. 

[0087] in addition, with the condition of an off-track, after a tracking servo is 
turned on by the track jump etc. during OFF of a tracking servo, a brake pulse etc. 
occurs -- having - ON ~ it is in a condition until it converges on a truck condition. 
[0088] Moreover, synchronizing with this transfer switch 65, the transfer switch 
120 of the WPP section 1 10 is also switched. When a transfer switch 65 chooses 
Terminal a and has specifically chosen the tracking error signal TEW from the 
WPP section 1 10 A transfer switch 120 also chooses Terminal a and confirms 
the offset cancellation circuit of the WPP section 110. When a transfer switch 65 
chooses Terminal b and has chosen the tracking error signal from the truck-on 
section 125 A transfer switch 120 chooses Terminal b and the signal with which 
offset cancellation is not performed is inputted into the truck-on section 125 from 
the WPP section 110. 

[0089] A transfer switch 66 is switched according to the record medium of a 
processing object based on truck recognition signal GR/PIT which shows the 
gestalt of the truck for tracking, as mentioned above. When a processing object 
is a wobble-like truck, a transfer switch 66 chooses Terminal a and the tracking 
error signal TEW or TER from the WPP section 1 10 or the truck-on section 125 is 



made to be outputted. 

[0090] Moreover, a processing object chooses Terminal b at the time of a pit 
truck, and the tracking error signal TET from the TPP section 105 is made to be 
outputted. 

[0091] Therefore, to the pit truck of the lead-in groove area of the optical disk of 
the mold only for playbacks, and the optical disk of a record playback mold, this 
servo signal processor 60 can apply the optimal tracking servo according to PPA 
based on the class of disk using the TPP section 105, and can apply a tracking 
servo using the WPP section 1 10 or the truck-on section 125 to the wobble-like 
truck of the optical disk of a record playback mold. Furthermore, a focus servo 
can also be applied by the focusing error detection section 80. 
[0092] In addition, the tracking error detecting element 30 shown in above- 
mentioned drawing 4 may be used for the tracking error detecting element 30 of 
this servo signal processor 60. Although detailed explanation is omitted, since 
one adjustable gain amplifier 55, i.e., adjustable Kt amplifier, is used instead of 
two fixed gain amplifier, a setup of a multiplier is attained without limit, without 
being fixed to two kinds. 

[0093] That is, if the PPA signal of the disk which the PPA detecting element of 
above-mentioned drawing 6 and the PPA detecting element of the same 
configuration detected is sent to a system controller 100, a system controller 100 
will generate the gain control signal CONT according to an PPA signal, and will 
set up the adjustable gain of the adjustable Kt amplifier 55. Then, a subtractor 47 
outputs the adjustable gain Kt (Etop-Ftop) as a tracking error signal. 
[0094] Therefore, the servo signal processor 60 can set up the optimal TPP 
multiplier Kt for every disk, and can improve the precision of a tracking servo. 
[0095] Next, the gestalt of operation of the optical disk unit concerning this 
invention is explained using drawing 9 . The gestalt of this operation is the optical 
disk unit 140 which comes to use the above-mentioned servo signal processor 
60. 

[0096] This optical disk unit 140 irradiates the light beam of one spot at an optical 



disk 138, and has the servo signal processor 60 which comes to have the optical 
pickup 3 equipped with the 1st photodetector PD 1 which receives the reflected 
light from this optical disk 138, and the 2nd photodetector PD 2, the above- 
mentioned RF digital disposal circuit 61, and the above-mentioned servo 
processing circuit 90. 

[0097] The servo signal processor 60 has canceled precision degradation of the 
focusing servo of the objective lens of an optical pickup 3, and a tracking servo. 
Moreover, the servo signal processor 60 is performed that the thread servo of an 
optical pickup 3 does not have precision degradation, either. Furthermore, the 
servo of a spindle motor 141 is also performing the servo signal processor 60. 
[0098] Especially this optical disk unit 140 enables record/playback to the optical 
disk of the record playback mold using a wobble-like truck while playing the 
optical disk of the mold only for playbacks which used the pit truck. 
[0099] First, the reversion system PB of this optical disk unit 140 is explained. 
The RF digital disposal circuit 61 supplies the synthetic photodetection signal Ig 
from the signal composition section 20 to a decoder 150. A decoder 150 
processes decryption processing, EFM recovery processing, etc. for day 
interleave processing or an error correction to the above-mentioned synthetic 
photodetection signal I, and supplies playback data to memory 151. 
[0100] Writing and read-out of data are controlled by the system controller 149, 
and, as for memory 151 , playback data are written in from a decoder 150. 
Moreover, this memory 151 is continuously read with a bit rate with the above- 
mentioned fixed playback data. 

[0101] The playback data continuously read from memory 151 are supplied to a 
decoder 152. When the above-mentioned playback data are compressed data, 
the data decompression of this decoder 152 is increased 4 times. The digital data 
from this decoder 152 is supplied to D/A converter 153, is changed into an 
analog signal, and is drawn from an output terminal 154 outside. 
[0102] Next, the recording system REC of this optical disk unit 140 is explained. 
The analog signal supplied from the input terminal 142 is changed into a digital 



signal by A/D converter 143. This digital signal is the so-called straight PCM data 
with which compression processing is not performed, and like a format of a 
standard compact disk as an example, a sampling frequency is 44.1kHz and it is 
PCM data whose quantifying bit number is 16 bits. This 16-bit PCM data is 
supplied to the encoder 144 for high-efficiency-coding processings, such as 
AD(adaptation difference) PCM. 

[0103] An encoder 144 performs high efficiency bit compression processing to 
the above-mentioned PCM data, and supplies it to memory 145. 
[0104] Writing and read-out of data are controlled by the system controller 149, 
and memorize temporarily the bit compressed data supplied from an encoder 
144, and memory 145 is used as buffer memory for recording on a disk if needed. 
[0105] The compressed data read from memory 145 is supplied to the encoder 
146 for performing interleave processing, error correcting code-ized processing, 
eight-to-fourteen modulation processing, etc. Here, in the data stream supplied to 
an encoder 146, a part for 1 which consists of a predetermined sector cluster is 
made into the unit by which continuation record is carried out by one record from 
memory 145, and if encoding processing of this is carried out, it will become the 
amount of data by which a part for the number sector for cluster connection was 
added to the amount of data for this one cluster. This sector for cluster 
connection is set up for a long time than the interleave length in an encoder 146, 
and even if it interleaves, he is trying not to affect the data of other clusters. 
[0106] An encoder 146 performs coding processing (parity addition and 
interleave processing), EFM coding processing, etc. for an error correction about 
the record data burstily supplied as mentioned above from memory 145. The 
record data with which coding processing by this encoder 146 was performed are 
supplied to the magnetic-head drive circuit 147. The magnetic head 148 is 
connected to this magnetic-head drive circuit 147, and in it, the magnetic head 
148 is driven so that the modulation field according to the above-mentioned 
record data may be impressed to an optical disk 138. 
[0107] Since the optimal multiplier according to PPA of a disk can be chosen 



using the TPP section 105 shown in above-mentioned drawing 6 and a tracking 
servo can be applied in case this optical disk unit 140 reads the TOC information 
recorded by pit truck from the lead-in groove area of the optical disk of the mold 
only for playbacks, or the optical disk of a record playback mold, TOC information 
can be read correctly. 
[0108] 

[Effect of the Invention] The multiplier by which the peak level of the 
photodetection signal acquired from the return light from the truck of a disk-like 
record medium is multiplied according to this invention is switched according to 
the push pull amplitude level which can be obtained from a disk-like record 
medium, multiplication is carried out to the above-mentioned peak level, and the 
tracking error signal which removed the offset component produced when 
changing an objective lens relatively can be detected. Moreover, if the above- 
mentioned tracking error signal is used, the optimal tracking servo is realizable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the servo signal 
processor used as the gestalt of operation of this invention. 
[Drawing 2] It is a property Fig. for explaining the principle of the TPP section. 
[Drawing 3] It is the block diagram showing the configuration of the tracking error 
detecting element used as the important section of the above-mentioned servo 
signal processor. 

[Drawing 4] It is the block diagram showing the configuration of the tracking error 
detecting element used as the important section of the modification of the above- 
mentioned servo signal processor. 

[Drawing 5] It is the block diagram showing the configuration of the servo signal 



processor used as the gestalt of other operations of this invention. 
[Drawing 6] It is the block diagram showing the configuration of the tracking error 
detecting element used as the important section of the servo signal processor 
shown in above-mentioned drawing 5 . 

[Drawing 7] It is drawing showing some optical disks which come to form a 
wobble-like truck. 

[Drawing 8] It is the block diagram showing the detailed configuration of the 
wobble amplitude detecting element used in the WPP section which constitutes 
the tracking error detecting element shown in above-mentioned drawing 6 . 
[Drawing 9] It is the block diagram showing the configuration of the gestalt of 
operation of the optical disk unit concerning this invention. 
[Description of Notations] 

1 Servo Signal Processor, 2 RF Signal Processor, 30 Tracking Error Detecting 
Element, 100 System Controller 



mn*®mfsf (jp) 02) & ^ 4$ j§^ Q ^ (a) (u)*tttUB&M#* 

#^2000-20973 
(P2000 -20973A) 
(43)&BB ¥/£12^1 mi B (2000. 1.21) 



F I r-?a-K(##) 

G 1 1 B 7/09 C 5 D 1 1 8 



(51)IntCl.' m&ltm 
G 1 1 B 7/09 



»*3S©ftl0 OL (£13 H) 





#H¥10- 189274 


(71)fcBSA 000002185 








(22)maH 


¥js£l0^7fl3B(1998.7.3) 


sce«ia;iiK4ta;ii6TB 7 #35^ 
























(74) ftS A 100067736 






#s± a 01-2*) 






F*-A(##) 5D118 AA21 AA26 BA01 CA13 CA23 






CC12 CD03 CD04 CD08 CF04 






CF05 CG02 DA35 



(54) i%m<D%m ^-^mvmmmMS^^^mm. 



(57) n»] 

nun x^x?§K«®&TPp<ig**is;rc^ 
h 5 •> * y * ©*mt*iRi±r « c t r* 

>hp-5l 0 0KJ:»JIMh9tn£ti«. S/XxAzi 
VHP— 51001*. h5y*>?X5-*ttiS3 0fr 
6^'r>ay/Hi (Push-Pu 1 1 Amplitude, J-XTPP 

htm) *m*mm*±. coppAffi*®*** 

frS, h5-y*>*"x5-8m8B3 0T-h5-y*>?x 
5-ffl^TE*ttffiT*£*lcE^STPP«R*aa£ 
f*fcd6©»Jfl«i^CONT*S* , r*. h77*>^ 

X 5 -8*35 3 01*. ±ibiwwi*contic*6i;t± 
IB T P P U ±B h5*y^fi*5©H »J ftfr 6 




(2) 



^2000-2097 3 



Bl&Ztitc h5y*lc 1 X#v h©e-A£!S»U h 
5 y * >7x5-*ttdl LT h 5 y *V4T»-**jWt 

±13 h 5 y 9fr 6«>H U Jfcfr6ii fcMSStiffi^© tf-y- 
U^/WCJM**««*±IBtV X^«IB««(**C6»6 
tl-5 Xy > X>Mf *l U a:;U(cj5 CTW U &*T±fBfc:' 

±13 h 5 y * > ?x 5-fca*^!8fr 6 © h 5 y * > ?*x 
y-fi^fcafchyy+V^+f- *«a*tfd*-*ffi 

s, 

[M*JS2] ±IBh5y*>-57i7-^tli#Stt. I^l 
HiS©S&Sx^**#IBIi&<*frSif5na±iBX 
y -> a XjUM U^CiWaS UT'>& < i: 1 2 ag©±13 

flHssinyftATx ±iat:-^u' , ow£Sjir«ct* 

»«tr SHM1 1 1BB©*- *fl»WBBB. 
[|»*S!3] ±i3h^y*V^X7-«aj?Stt> S 
rsZtrnmcDr-f X^ttlBSttfMPSlSStlS-hEXy -> 

[«*JS4] ±Eh5'y*>^x5-ttffl#«tt. n 

-«H©sfc*7Vx*tti3«^frSfisft3±iBX 

-<7 U^UC^R-r^Ci f 511^1 IBK© 

[ff*JI5] ±Eh5y*V?X7-*lB#«tt* S 

[ys<Mzmmt%ct*&®tT2>mxm 1 ibk©?- 

[H^6] x -7 «f Battle 1 Xtfy h©t*- 
AfcSSWf ±IBx<X*ttf3£l!lIttfrS©g 
»J Jt*#W-b V9-PS3tt U *©£ft»cg-3^fcftii& 

t° y h K <£ »J AM* ftfc h 5 y * fcfl L T h 7 y * V ? 
*ff 3 <t * lc, ±I3t i 6 fc° y * T 7 y X#f£fr 6 ©ttfc Jtifl 
#© t:°—7 U^WcJJBy-f X*ttB«gtt<J!>Xy ->a 

©*+>-fe/l/£*ifc h7y*v^X7-fi^*«UJf * 

h5y*>-7"x5-fctti#8<!:> 

±13 h 5 y * y ^-m&ms'Z>v> V z> y * > *"x 

y-ft^BK h 5 y * > tf^SSftd 



-ag©s&3^x?«fBSi&ttfr6iie>n5±fBX 
y -> a r;uam u^/ucjs ut'>% < 1 1, 2 as©±ia 

BS*Jg8] ±l3h5y*>^x5-«l{i3#gtt. A 

a x/uas u^uicis ut'J>& < t 2 as©±i3&a 
<t r z>m #m 6 ibs©^ -r x ? £m» 

m*m: ±!3h5y*V?x5-fciiS#8&. Is] 

-ag©s&*TVx*ttiBi§&<*frsii5ti£±t3X 

y->ii^bSii|iiU^;H::tSL;T^ia^Rj'S<t ±i3tf 

u^ncg»-r ^ c i: *«tt^ r «n«a 6 ib»© 

tit^ i o ] ±e y *>$ r x5-i*iii*au\" 
S^saa©T-rX-7«IB^^6tf6ti5±l3^y 

wc*»r ^ c: t *%®t tznmi 6 ibs©^ 

[0001] 

[^©sr sarins] =r4x?mm!& 

it© h5y ^ic 1 ^/t°y h©fttf-ASiEfiSl::iifi£3--t+ 
[0002] 

[&*©8ffi] av/^hr-fT.f (CD) ^cIt^ 
XV (MD) Sif©^t>f*?.7 l c7 r -rX'57lc3>fLTl3^/ 
WS*fT3IB«»S»Blc*it'»T» h z> y 
SfT5 h^y+V-y-y- #©^it LTtt. 
«A,7?K* tifc 2 o©gJt:-/ 4 ^6©5^7 l 6©7 l c«^tk 

SBOffiVfl: • 'J^kaiHWBttCjiSifrS. I X#y K 
T' h 5 y * V^i5-*tttUr 3 C <t©T$ 5 ^y > a 
^USS#»I*nTl , »*. ^y->ay;U?t«. tfyh^f> 

^ic<fc y naff, s»* timtw* is>xiz xm Li&t 
©3Sjg»^6\ ^©ey t-vmtxtfv ^ tomtit 

TS^ L /^©ftaSKS^T h 5 y * > -7"x 5 - 

[0 0 0 3] tc:5T\ d©^y->a^uaST^ 
UVX^lfiL^^CX^y h6^7* h7<?7^± 
T#SlLTL^L\ h5y*>^x5-«^cE^7 
4zy h6^CTL^3Ci6^5„ *fc, C©BSS*7 

-f x ^ s«« tr- kommztt l r 9 o g^e f nr l $ 



(3) 



&P2000-209 7 3 



m®iz b 5 y ^v^x^-^ai-r^c: £<0T'£ 
[0 0 0 4] i?iji£L/c<fcd£b>Xi^^7VX7©3. 

«©«fb*ttau *«*fttiW6ofla»*iiiiL 

[0 0 0 5] COh7'>^>^X7-tttU}^tt % h-y 
7*-;UK7y->:i.7/U (Top holdPush-Pull, J2CFT 

[0 0 0 6] ±IBTPPSlC*J^Ttt. tV77£>5&J 

ic&SK t£mUTfc£<Z>RF<i^6SL3l 
J:^T, h^y+Vfx^HI^fcaStt^^-try h 

[0007] 

t tt**«BT*x-r 77<Dm'5*~ JtfccfcoT-ftt? 
tlKMtf ±E«8IM>T P Pj£T'tt-0<DHgjt 

Ttt±E*7-fc? h^^lc* + >-b;l/-r'5c:<!:6 , 'T^ 
ttfr-sfc. tt*(DTPP^Th5'y7©JS 
a t ts. y , h 5 y * > y-y— * afUHHorre *t l$ 

[0 0 0 8] ±I2HMlC^*'T&i-nfct<7) 
[0009] 

[fSS£8?$*-r*?i:«><D3M8] 

y stt 5 tifcTfc&iWi^oe- 7 is^Mzmt 

7x 5 -&tij#IS;frS© h 5 y * V 7x 5 Hl#*»c 

[0010] $fc. *wn\zmz%T-<7,<7m'mt. ± 

EHH*»3WSfc»fc» x< X^ttlB^^tc i z$ 
y KDtf-Z»*BM«-*£#fc» JJBr-f X*ttE«t 

y HC J: y Btitt tltc h 5 y 7(c*f LT h 5 y * > 7£ 
5 <!: $ ±13*6 e y 7 7 y 7#©fr 6 ©3H*fflfl» 
© t •- 7 b ^/i4c±fBx -r 77tfEH&tt©7y -> a 7 



^©Ib^UlcjSUfc&gte^fiu *7-fey h$#<0 

7y*>7*x5-8$ai#8<!:. ±!B K5y*V7"x5- 
£*#Kfr6<D^y*>7"X7-fl^£gU: h5y* 
V 7*t>— ^ttS«fr -5 n- tfJSS^IS <!: £ fli % 
[00 11] *^C«ttllfx-<X7Slt« 
®£h5y*>7"x5HI^££dJT3C<htfT-^ Z. 
<D K 5 y *> 7x7-ffi^£ffi^T3jI& h 5 y 

[00 12] . 

[0013] co-y— *fi^$asggi u, #tV *7 

tC^W*tXfc1 7<Ky KD^fcf-AC0S»^e.Sl © 
7* h^-r^7^ P Dl^m^L/cS^difl^ci: y. 

aar'* K7y*>7"x5-«ttjgi53 oka^t s©k 
au/-cma<Dft#^fig-r* ; (i^fi£gi52 0i, 

fiESP 2 0 T£l$**lfcmM0fI^£ffl^T h 5 y *>7" 
x5-fl»**fflf * h5y*>7"x5-ttaja53 0 
m2<07*hx-rx77PD2A^73L/-c^ajffl 

^ffl 7 * -a -» fx 5 -fi^^«iaj-r ^ 7 * - 

rt->v7x5-&a}S58 0<i:, ±IBh7y*V7"x5- 
* -» 7"x 5 —fi^fcgic 7 * - -h -» #iias% 
[0014] co-y- /itft^sasgBi liv/XxAav 

hP-7l0 0li> K5y*V7*X7-«tttl»3 0fr6 
7y>a7iUSiti (Push-Pull Amplitude, WTPPA 

<tiBr) m^z&mzt. zoppAimott-ttr 

6, K5y*>7x5-«aiglJ3 0T*h5y*>fX7 
-fl^T E fcl&iif ^ <b ^(Cffl^S T P P «tt£»£f 

^ fe»(oiawi^c o n t ^ s^-r 

[0015] CCT, h5y*>7X7-8tiJa53 0 
tts 7y->a7;U;*lc<fcy h^y + Vfx^-fi^^ 

tn-rs/ctooisissTSyx ffl*£riM$2o*ftLTAfl 

MftMU:, K5y*>7x5-«l[ligP3 0li, 
hy7*-;bK7y-7a7;U (Top Hold Push-Pulk J-X 
TTPPit>-5o ) S6*afliLT^*. 
[0016] COh5y*>7'X7-«ltiJg|53 0li, k° 
y HcJ:y»rt*ftfc h5v*fc!!IM*Sftfc 1 X#y h 
©? l 6t:*-A(0My^Smi©7 : *- hrVx72PD1 
ffftlBU fi^fiEge2^fiELTii/c^fi£7 l c«iiifi^ 
L, ROtf-7«<0b^HC. Tfcr-rT^tf^IBPPA 
fl^tt)SL:T5/7T-Aa>KP-5 1 0 0[C«fcywySI 
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ntc t- 7 v * y 5 -m^ t e 

[0 0 17] HIEfe^T, hf^f^^P 

Z 0 il<Dmi<07* hf-f x9$PD1& 4{@©«ai 
SBPD1-A, PD1-B, PD1-C, &tfPD1-D£EI* 
©£<>:< E«LTl/>3. 4fflCDfcai85PD1-A, PD1- 

B, PD1-C, StfPD1-D0)5-5x 2<I<D&ajgPPD 
1-A, PDI-Btfr-* h5 y^lcSffliJ(cSW1-51^ 
01Wlt**ttlL. 5St><D2{l(Dfcajg&PD1-C, PD1- 

tar*, mftwicf*. 2ffl©«aigi5PDi-A, pdi-b 
tffcds Lfc^mfi^A, b ttfi^figas 2 o ftoDm 

ffl©tta«PD1-C. PD1-Dfl«fflLfc3lfittIll«* 

C, Dttfi^«SiJ2 0rtCDSD»S2 2 WWKrtlT* 

[0 0 18] C©h7-y*>^x5-«aia3 0fi«ff5 

TE= (E-KtxEtop) - (F-K 
1t1£Ls CO% (1) lc£l^T\ ERtfFli, h^VT. 

ajft^ l &ttejt3W*iwi9 r ««Eflreiz£& Lfct, 

OT'fcS. EtopRtfFtoptt. ±IBESO : F(Dh 

[0 0 2 2] ±ESC (1) OTPP^IiKttLTK® 

TWflCtEP P AOil^TTOftKtOfltfKfcSZ: 
t^tfoT^*. ±GPPA& £BU%B?*IMHt; 
* ntcJv -> a 7jW» U "WlCjfcflrt' «5 * — * £ 
LTSMtflT^*. CCS 
PPA (E-F) / (E + F) • • • (2) 

x-r x^kri&t p p«»Ktfl^aT#*. 

[0 0 2 3] ■3IC»rh5y*>^l5-« 
HiS3 0T'tt, ±EMftKt*Kt1. Kt20cfc-?l;:=O 
ffl*L7\ PPA*lH»T«lHLfcPPA(cjSi:T«y 
&*T, TPPSStCfcy h5**V?X5H»TE* 

[0024] H3[C»Lfch5y*V^X5-*ai»3 

f ffi^n^oiMiisWrt (cms* ti*. 

[0 0 2 5] £*8#tC& ±IB£rtflfifcmflMtLRtf 

^ft^nm^ r ^miHi^ e si/SEft^ f ic«»* 

£> h^VX-rvtr— 5f>X7>7*3 1 &tf h^VXY V 

[0 0 2 6] HSI^Cli, ±IBmE«^E 
Etop*«j«-*fc?-**-;b KBB4 1 is ±IBBE 

m f <otr— f to P *#j#-r a tf-**-^ khss 



T P P j£«DIIJIlU:o^TE] 2 £#SK LTIItE LTfc < „ 

ea 2 & ^i %@8fflto»sictt£r s&d^tuflre 

L©R FXV<a-7iWB?fc* 0 
[00 1 9] 02tC*JUT»JBPtttt^L©e-^, ffi 

fflnRFl>^P-7"?LPF 

K©»tq*3ltttf *t\ t^fc*, q = Ktx 
p£&3,J:-5SSiJtKt (Kt<1) £j*A6££u *7-fe 
•y h^+-v>-b;bL/cfi^(iS-Ktx L 
fctfoT. tf_. ?<DS<kp^i6*xlf, *7-fe-y Kit 

[0020] ±IBT P P&tt, J-XTWIC ( 1 ) izmLtc 

[002 1] 

x F top) • • • ( 1 ) 
4 2,!:, ±IBt°— 7fiIEtop£#KKA*lJg?lCA2lL. 
±IBfc-'?flF top^SSATI^? ttA7] LTddOSJR 
(Etop-Ftop) Zftt>t%mn$s4 3£. IMBltim 

m (Etop-Ftop) K%i<DTPp&mKt}*muTz 

Kt17>74 4<h. ±IBMIt££l (Etop-Ftop) KSg 
2<*>TPPGM»Kt2£Smf3Kt27>:74 5<*:. Ktl 

7>y4 4ickVKttfgitircmn&m (Etop-Fto 

p) <tKt27V:^5KcfcyKt2fg£ftfdlft3£3l (Et 
op-Ftop) t*->7.x/*3>hn--7l 0 06^5©SiJ 

fflW^ c o n t icis l:t« y w y fca-X-r •> ^ 4 
6 wy »ax-r 7^4 66^e©«)y ^s.th73^si5 
A73ss?ic«^n5<!:«icma2-r5 (e-f) mm 

6X73^? (C«t*S*nT h7>>*>^x5-ffl^T E^ 
*73-r-5^»S§4 7 A^tetlTt^o 
[0 0 2 7] $fc. HJ^gPiJlCtt. ±IB«EA#E«# 
5gA7JS?lcA7D L±BWMm F ^SgA73S?lc 
A7JLT (E-F) ZiUllt%mn%4 8£. ±IBBE 
fl^Ei±IB®Efi#F*llP»LT (E + F) ^tB^r 
*flP»3g4 9i:. SWS4 8fr6©«»aj73 (E-F) 
*»?A734ffi?lCA73L»D»il4 96^0l)P»ai73 (E 
+ F) £4raA73iffi?fcA73LTI$»£ll ( (E-F) 
/ (E + F) ) ^ai73-r^li*il5 0<!:, ±EMWai73 

©tr-^ffl*fi9*r*t-^*-^K0»5 1 1. ±ib 
<^ b°— >*-/uks»5 i6^e©tf— ?m ( (E- 

F) / (E + F) ) top*#SKA*«ffKA»L#K 
i»*-;UKSB5 26^6<7)#h/»ffl ( (E-F) / (E 
+ F) ) bot££fEA73ffi : ?lcA7DLTM»S£m«i:'S: ; 5 

±ibp p Azmjj?% : Mn&5 3*we>nT^5o c 

X»«4 8»6©»]VaiA (E-F) tt±IBM» 
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S4 7©#fi$£A7jS£F£t,«i££*l*o $fc, 3£*f§ 
4 8t. ^49^ t&n&50t. bf-**-Jl»K 
tSSS 5 1 <!:. # h /»*-JU KlslSg 5 2 <!:. MUSS 5 3 £ 
l*±f3P P AfcajaSSJgfiBf*, 
[0 0 2 8] tf- tfffi^i&ggfil tffcSftx 

[0 0 2 9] e— KE»4 1 1*» A73*tl/£^ 

^EOtf— ?{lEtop££*rT£>, fc?-**-/UK0!8 
4 2t*. A»*ftfc*- 1 3MgSr#©#»fc*tt6r** 
*3tttt(MI« R ©SEfi*§- F <D e- F to^m 

5. 3ttW4 3tt±IBfcf-r ?<IEtopfr5±f3t?-*fiI 
Ftop^ii»L5i»^ (Etop-Ftop) £Kt17>7* 

PPA= ( (E-F) / (E + F) ) top- ( (E-F) 
• • ■ (3) 

[003 1] ±133 (3) T*#4&6ttfcPPA{I# 

t>. S'Xx/OVhP-^l 0 01*. Jfe-f. "9— <KfflS 
ESS 9 0 J: 3 7 * X^- >fc LTfr 

6, ±13 h 5 •> * V -7"x 5 -ttagp 3 0 6«a&* ti5 
±l3PPAfl»*Bl,v^ ±tBTPP&i*Kt1Xt*Kt2 
©£5S*tt3fr*«RU h5y*>?x5-*Hi» 
3 Olcm^tt^'T '^4 6©Wy»A<Dfc«>©$!lffll{i 

T E = (E-F) -Kt1 (Etop-Ftop) • • • (4) 

*1WSII*WT©S (5) lC^h5-y*>-7X5-« [0034] 

TE= (E-F) -Kt2 (Etop-Ftop) • • • (5) 



4 4SlfKt27V7'4 5lCttS|-r^ WmZX<f<»9- 

4 6<7>gftig ; FlCH:Kt17>7 > 4 4atfKt27V7"4 5 
^60Smai^Kt1 (Etop-Ftop) Rl/Kt2 (Etop 
-Ftop)-3(«WS*ft*. 

[0 0 3 0] -f5. B&»g§5 0t*. «gg§4 8©M»ai 

73 (e-f) ztmm4 9o>mmhi] (e+f) t?&» 

Lfc ( (E-F) / (E + F) ) *e-9$-jUKBtt 

5 1&tfcKh&*-/ltKBK5 2lcet*g-r^» MUSS 5 
3tt, KBB5 1 ©*-jU KUttJ ( (E- 
F) / (E + F) ) topfr6#hA*-/l/Kls]8S5 2<D 
*-il»KU» ( (E-F) / (E + F) ) botSXg 
U ±I3PPA£, 



/ (E + F) ) bot 



t*. Kt1XttKt26^»*nfc (Etop-Ftop) «3tt 
LTM»ll4 7lC^-r*o 
[0 0 3 2] fJ^.tf^->7.7 1 L l avt>n-5i OOKJ: 
U 0R» K tICfiMltfWBr* tt$ K t1 ( E top- F top) 
A' t ;"i»i§4 7<DSIEX73Sg?JC«$&3-tt> 

?fc0ae*tifc (e-f) 6^«»Lfc»SiSgm^T 

©a (4) tCwfh5y*V^i7-fll#TEi:LTai 
[0033] 



«±tf h 5 y *>?'x5-8ai95 3 0 ICO^TWSJB^T- 

s*ffc £©*t-*^ffiS!SBi i*7*-#->><?x 

5-1taigP8 0t1S^T^^o WT©KWPtt. 
h 7 >x-r > e— 7 > 7"tt: J: %«Efll^s©S« 

[0 0 3 5] 7*-^-»^"X7-^ajgP8 0^ M2 
©7* hx-r7 l 7^PD2(D^J±igl5PD2-X1i:«ltiS^ 
P D2- X2#6©£/ft|&UfI^Xfr6&ajgBP D2- Y 
FE= { (A + D) - (B + C) } 
V- #tt3IBB9 Ott. A/Dg&gg9 1 tDS 

F E t±IB h 5 y *>fl7-fl§ T E £±SMs03m 

turn* i gticm^x. y*-tixv- tftmm^t 

[0 0 3 7] LfctfoT. C©+t-#(t^5Q.SSB 1 

i*. Ttx-fX^stcgiiSTPP^iis^ppA^cr 

5 C £ 5 J: -5 fcfc y , h 5 * * # 

©agtfipurs. 

[0 0 3 8] :*tc±IBH«fi©)Bal©Sfl5fiiiJlcoUNTi5iB^ 

rs. c©^B0!itt±iB0 1 tesw-awwiaffli 

1 *©±EH3fc^f h5y*Vfx5-ttaiS3 0£ 



©4*ttlfl?Y*XJirSttllB8 1 ±IB3fc£aiffi# 
A, Tt^iUft^B, ^fUfl^CStf^ajfl^DSffl 
t N T (A + D) - (B + C) £ft*?33tftig«88 2 

<hs ftWUHMs 2<Dt±i73^^S3l»tiiliS8 i am 

3K©SG (6) fcjjVf7*-rt;*x5-'f§^FE£tij7J-f 

[0 0 3 6] 

(X-Y) • • • (6) 
H4lcjjvr h5y*>^i5-«tH»3 OlcB^&a.*: 

[0 0 3 9] ±IBH3(C^Lfcf-5'>*y^x5-^di 

7'4 4i:Kt27V7'4 5^L\ *0)ftt>*W) &;LX 
■<y^4 6T«y»?l*tt' k 5«Wi?*on:tf» ±1311 

41^^^*20(7)0^^ >7>7o«toy ^ 1 m 
©Rja?i'>7y7\ r%to-6Ri$Kt7>7 > 5 s«tt 

■aTt^S. RT^Kt7V7 , 5 5^ffl^5Cl^:lcJ:oT« 

[0040] ±IBH3©PPAtttll0£:n«©ttJS©P 
P AtttUS^ttl Lfcx-f X<7© P P Aflre*->*xi» 
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o o« P p Aiimv&£T?-< yzxy h p-jW1#c o 

NT££fi£U EJgKt7>7 , 5 5©Rjg>r-1'>£lS:£ 

[0041] MflsWlCi/Xx^UV hP— 5 100H 
Stf. ■ f t-#«lSIslS9 0lCj:57*-*X^-#«lS 
^VtcLTft^e. ±IBK5-y*>^i7-«aigP30 
fr6{&l6*tlS±t3PPA{i^£ffl^T\ ±IBTPP& 
liKtWy-OZlVhP-^fl^CONT^SfigU r! 

«Kt7>75 5©sr*y-r:/*tter4. -rstx at 

if§§4 7«, Kt (Etop-Ftop) ^h5-y*>^X7 

[0 0 4 2] LfctfoT. £©£JB0J©+J--;tWi!l3 
gMltt. fVX?§KgjI&TPPGMKKt£IS<;rf 

[0043] ±iB^o©?-#fl»a«BW*, 
RF»a«a)«iiigttrtic«rt*n*iittWLfctf» « 

EflMt E Stf F £ A / D LT±I3;1«££T T f 5> 
^JltflHHH (DSP) ■WfoT<bfll\ TPP«!I£ 
r^TDSPfk^CttCfcoTs 7±P^@£S6^il 

[0044] Hi ©7* hTVx?$PD1©S 

[0 0 4 5] ^IWISIO 

*©SM©ratt(co^Tisiii*Bi*TBWi§*-*. 

[0 0 4 6] C4XbQlttt0>£tt& m 5 ICS**-?-* 
flt<Maa*B6 0T*y» try H*5y***f*il£ 
WB«©*tV fvviu-yt 5 > K©«W 
* LTi^J: 349 * 7/ M* h 5 y * 
%t aiPi^gyroftx -r x *? amftsm L r JgfflT* So 

[0047] C©?- *MffilSB 6 0 tf±IEtf-tf 

fi^ias^B i & Btt 6 -g s©& rf b^bbbb 6 

[0048] h5y*V^l5-*ia»6 2tt» 06(C 

t>-6TPPgpi 0 5, ■S>*7jU7v$/:i7/U (Wobble P 
ush-Pulk WTWPP^l^d, ) WPP3J1 1 0, h5 
y**>SB1 2 5, RXf*t\<a<DWJ&Z.X'(v?-6 5 

[0 0 4 9] TPP951 0 5B, ±EB3lCiRUJ:h7 

^©S&J&JifcffBg LTV*. 
[0 0 5 0] HS^fflS©7 l cX'fX9(!:. IBSffSB© 
ftx-r X?©B5lC h 5 y * V-^-9--#*6HtS1t-# 
fi#«H*»-ptt. T P P 35 1 0 5 *m lOT'JW* <<!:*> 



K<f >xU7'lCJBJt£tlTl*«£9 h h5y 

[005 1] LfrU ±EJ»£»Bffl©#r-r;i?©y 
- K-T >x 'J 7 £IBaS£ffi©3fcT -f X*© y - K-f V 
xy7T>ttfi»$£fcfy HOJBttsBMRWKRftS. C 
©fc»±IBPPAt,S42., PPAtfgJ&tltf, ±IBT 
P P&S£&A3©tfigttT*£S. 

[0 0 5 2] *CT\ TPPgf510 5T*W\ ±IB«SK 
t*Ktl. Kt2©£?IC=-3£KLTs GMt^x-fT. 
?©«s© P P A ICJS CTW U MTl^. 

[0053] lUTicmmismmmwTZo b 

giJfl^GR/PITfcS^TT P PgBI 0 5#£Kfttt:fi$& 

[0054] zzt% TPPmkKtut±tm£mmm 

©3£7*X9(CftB££ftK?&y. TPP^3SKt2(i± 

BBBwaffl©^* icbb&bbtss. y - k- 

-fVIiJ7T'tt t try Uc«fc-3TB«ffl*#iB»*ftT 
t>S6\ ±ES£»JBS!©3fc7 s -r;i*£±EKaB£ffl 

flMttT-rx^fPtt* •?■© y — F'T vx y 7©sw$<t 

bfy hJ&tttfgfcS©"^ ±IBP P AtfSfcy, £©P 
P A KISUT? <6BS«4iT^«=o©flK K t1&tf& 
KKt2«ttUB;l«. 
[0055] Kt17>9 > 4 4©S^ai73Kt1 (Etop- 
Ftop) Kt27>74 5©BVttiftKt2 (Etop-F 
top) tt. ±IBPPAfl^(Cg^T->Xx/*=l>hP 

-5ioo # ^Lfc«y»*iw»fl»c o n -nas 

X-f y*4 6©«jy&AHi?3tt«S«S4 7©fiKA73« 
[0 0 5 6] ^J^tf, ff£«R9M>3feT<r>l9#li*$ 

±iBPPA«iaia5!b N e©ppAfi^c«ty^5/X7 i 

An>hP-7l 0 0#Kt1©«ffl*«Rr*t» Kt1 
( E top- F top) 4 7 Ofc&AJjSmTimgl* 

*U #fiCA*«TK«ttS*ftfc (E-F) ^6»HL 
fd£ti£3l£±iait (4) (csrh^y+v^x^-fll 
^TE,i:LTai73-rSo 

[0 0 5 7] <5lJ^f±IBiB^»^©J l 67 r -rX'7 
<?«»*tu ±IBPPA€^6^Kt2©fifflflqsjir4- 
nSi»»S4 7ttii»^^±IB5C (5) l=5*rh5 
•>+V^l7-flfT ETi LTtli73rS. 
[0058] LfctfoTs TPPS10 5TH;, 
fflS©^T-f^^tlBSS4S©^7 r 'f7.'7«li:«®4 
TPP^a«PPA(cjSCTISS-rSC(!:ii«T**5«J:-5 
lCft»J, T-f^9©aSfC<feoTSil«:h7y*>^x 
5-«*TETtttJ*r*Cifl«?**. C©iSgS> V- 
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[0 0 5 9] C<Dh ; 7 7*V-57 r X-5-fi#TET«. «J 

tc&l\ fflgflli<0l^y?KlSeT<Stl&;L5ftS. 
SHm8$t<Dh^'yl&. ±IBIf£S7fcx'rX?Sl/±iB 

izit. «?b*»RU TPPSl 00#6<Dh5y* 
>^*l7-(lfT E T£ h 5 y *>-5f X5-«{iigP6 2 

[0 0 6 0] h5y*>?X5H£*$6 2j!)W)L*: 

^•y+v-yi^-fi^TEra, t>--/txiasiHiai9o 

^Jffi-T5A/D^g|59 1 T-7 r -rv^;Hi^<h*ti. 
x-rv^Ufi^SaggB (DSP) 9 2T'+f-^jiaS**l 
So *LT, ?-#«WIB»9 0l*» ±fBS«EHfflI!a 
ftx -r X * Xtt±IEiB^S4a<D3tx -f X * 0> "J - K-T 
VI'J7««)t^ X^g&JlctSUTifffJgK h5y* 

[006 1] E©tf-#«<Bfl«ffll6 0«, ± 

<D1?*y>\/-?v"sn.yi\/ (Wobble Push-Pull, J-XTWP 
Pt^5. ) »1 1 0Xttl-7y*#>S&1 2 5lCj:o 
Tfi 5 h/t h 5 y * V ?X 5 T E WXtt h 5 y * 
>^X7-fl§TER*fflt"5. 
[0 0 6 2] Z.Z.TU WPP351 1 OAMt? h5y*V 

3 h z> y * 7;UtfflM*n7V5X'J T'lcS L 

* 2 ©a Willed 7 * 7;l/JBiBttJ8ft4>iMtf 
ft%b>X<D^lCcfcoTg<bT3C<!:£fyffiLT. * 
<D7 * 7;l/JH»ftfS^oa««ttill Ltt* !✓ VXOttB 
h5y*V^x5-lc^C5^-7-by hfilfc* 
+ >-t;U-r^*^3!)^-5o CKDh-^y + V^'X^-^tiJ 

7© U - T O C x |J 7 <!: 7n 7*5 Ax 'J T^O h 5 y * 
V7^-#'BSKffll/>6*l"5. Sfc, 7 Efcl^T, 
x-rX^Stgi 3 0te, JiSW:£fc-57'J77l/-7i 3 
1 t. mmz&tcZ5> K1 3 23b^«fiE?nT*iy, 
*<Dm®tfffii£<D®mTifc'nLT^5. 7 'J 7VU-71 
3 1 £X#y h 1 3 3tfil«6LTT-* ©IB®/ff4* 

[0063] WPPSP1 1 0«\ ±I3E7tC/TxLfC?* 

h 5 y * y 7x 5 -ttffl @8ST» S. 
[0 0 6 4] WPPSP1 1 0«\ 06lC^-rj:dU:. 7 
*7jl/SlltttUtf 1 11,11 2&tn 1 5, MSIS1 
1 3&IM 1 4. RfcSS§1 1 6. «a»»g§1 1 7T*g 
(Aw-Dw) / (A-D) w 



/S2rft-S>DC*7-fcy hfl£ti.[slg-£* 3ig§S1 1 8, 
P£»fS 1 1 9 T-JSjSar ti57y ->n 7;l/fl^8ajls]i& 

<t. wu^^x-ry^i 2 oai/»»gf 1 2 1 t^js* 

ft3DC*7-fey h*v>-b;H2]^SiSfig*ti^o 
[0065] WPPS51 1 OlCtt, 8tiigBPD1-A<D 

Tt^aa^A, «aissPDi-Droit«iaifi^D, ±ib 

^£j$g&2 0<D»D»Sg2 3frS<D£riBfcfcSMI# I g= 
A+B + C + DtfATjJtlSo 
[0 0 6 6] JM\ DC*7t7 HI8S{iil2]Sga*g/£lC 

o^tiihm-*. !ii<07*7;usiiii«sajgin 1 m. 

[0 0 6 7] c<7)£itD7*7jug*i8£iisin 1 114. 

0 8 "5 M*>Kn°X7f/l/7i 3 5<h, 
S35S1 3 6Rl/n-M°X7-</U* 1 3 7 &*fl|;lT& 

So c©mi©7*7;Maii&aig&i 1 11*, A?]*n 
tc±tm®mm%/K*rty k/\°xx-t;u^ 1 3 st»* 
*jpg u ^iSBdui 1 3 6 T*mm l tc& □ - a°x 7 -f 

/U^l 3 7^JliiJ-ti-Tft^A<D7*77l/*i*ifi^AW 

[0 0 6 8] m20)7*7;l/ffi*i^aia51 1 2(4. ±IB 
^1<D7*7VU*l*i«iaigl51 1 1 <tlW|«llc. ±E*6«a 

©7*7;l/Stifiiaigl51 1 2®WgKtfflftft& ±130 
8*#B3LTi]^LfcSl©7*7;USi|@Siaja51 1 1 

[0 0 6 9] 3CHS1 1 3tt, Sl<07*7'iUSe«aj 
§151 1 1Tttttl*tite6«l'J*7*/U©fflMi#Awi:» 
St2'09«7il4HHItWl 1 2T«a*n/i:e#J7* 
7lWi««»DwfcflDififfi&Aw-Dw**«k *OS* 

sjywsi 1 6icaj73rs, 

[0 0 7 0] M»S1 1 4IC£^T». ±fB»tt 

ajffl^A<i:±iB7 l c«ajfi^D03S^»6n> 

(A-D) *^307*7VbffiitB«aja51 1 5(Ctli?7* 

[007 1] ^3©7*7/Ufie^aiSP1 1 514, A7J 
itifczfyf^Mm (A-D) u:fcW-37*7;KD 
Si«Bfl^ (A-D) w*«fflU RftWSI 1 6lctiJ73-r 

5o cos3©7*7 r ;u*iiisBiajgpi 1 5<owsatfn 

[0 0 7 2] Nffll 1 6tt, XWil 1 3<fc»JA73* 

nfcfi^ a w- dw^«^u, m 3 (T) 1 ? * 7;u*st§in ajgB 

1 1 5J:UAA«A^fi« (A-D) **B»tLT, 

*©a (7) icsrtiy»*tfi\ *®tt**««aiii 
§§i 1 7tcai7D-r5„ 

[0073] 

• • • (7) 



(8) 
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*LT> &SM»S§1 1 7tCfcL>T«x 3W>iS (8) 

466n/cmS©^iifKw^i;T> F5-y*>-7"x5- 
Kwx (Aw-Dw) / (A-D) w 
ZOm&mU&l 1 7fCt5^T^6tlfcDC*i'V-b)U 

» «y»*x-fy^i 2o^LT«asi 2 1 ic 

[0 0 7 5] 7-y->ii7/HI^£ailH]&a>8ifi£l:: 

[0076] aiwggi 1 8 it. ±tz£f&%&iam^\-t 

±!3^J58i l c«tB«#RCDM^^«), *4&6ti/i:*S3IL- 

R£&m#§i 1 9 tcai^r «o 

[0 0 7 7] |&WS§1 1 91*. 3£»gg1 1 80»»JSgm 

TEw= { (L-R) / I g} - {Kwx 
W»J»AX-fy^1 2 0li, WPP951 0 5(Cfc 
1ttM)Z'{y¥T*&*. WPP351 1 Otf^T-StK 

sm<D9*7;m«n*aiS&i 1 i~«as»§si 1 7? 

*«>5tif;:DC5|-7-try h*-v>-trJl4i^7 ,i >->i^/b 
i^'jaCSt^ltli, «y»AX-fvf-1 2 0« 

?a ^ai-rsh^-y^^vgpi 2 5 

waters QUftAZfypI 2 0l«?b 
fciliRLTiiltSII 2HCJjlt5;M»[l*0lcU Men 
SS1 1 9<D£££*(D£3:W2)?-5o WPPSP1 1 00) 

[0080] h^-y?:t>951 2 51*. WPP3J1 1 0 
»5„ WPPSP1 1 OtleHilCx— * F5-y 

■>ic7 * ^u^isttstiTt^ie^tt^iasw^i l 

WPPSP1 i oicf^to^Th^'y+v-yx^-* 
[008 1] 2 51*. fc-?*-;UK 

ssi 2 6, *hA*-;uK»i 27, tinfiatjisi 2 

8Stf;lSf|§§1 2 9**-T5o 
[0082] &3b\ h^-y-^Tt-VSPI 2 5lcli. H;jvt± 

*& f 5 7*>^-#«jo n/off smir sflwtf 

[0083] kf— * K» 1 2 6 &tf * F ^*-/u 

Tx F5y*V?*+J— O N icfcofcWVKDe— 7<I 

[0 0 8 4] *F^fii3l»gpi 2 81*. e-^*-;UK» 
1 2 6lcfiJ#3-tlT^%fcf-^fil<t. #FA*-/UKg|5 
1 2 7fc«$SnT^S#^ffl©flM*WttU it 
«S1 2 9lc«Jg-T-5o 



[0074] 

• • • (8) 

ZE^ki-nfc^-y^a^Uffi^ (L-R) /IqZm 

[0078] DC*7Hry h**>-feJl/EIR« 

«jS*-*3i*£1 2 1 Kfcl^T. BfcHSII 1 9T'#«>5 
tlfc7-y->a7>m^ (L-R) / I g<fc y±iE*-f > 
-fe/HIKwX (Aw-Dw) / (A-D) w^MCS, *<D 

#<7) (9) SClc;ivr«J:d&. * 7 -fe >y F 
-fe;l/£ttfc7-y -> a 7;Wt^lT£ y . WPPtf)F5'y* 

v^x^-tcffi^-r^d^TWwAMt^nSo 

[0079] 

(Aw-Dw) / (A-D) w} 

... (9) 

[0 0 8 5] ^LT. iSUSSI 2 9(Cfc^T, WPP35 
1 1 0<fcyai73£ttfc F5-y*>?x5-fI#TEIU: 

y. fimraiian 2 8j:yo^(i^aL:^ *<dss 
h^'y+v^iT-ic^-r^^TER^fen 

h5-y>^>SP1 2 5<oaj*ll*. «y&7L7sf'y?- 

esco^btcaj^tis. 

[0 0 8 6] «jy^7x-<-y^6 5(i, V^vS-yfV 

y»*6#U *>h7>y^««^ctt4S?a*iitRL 
TWPP91 1 0T-8&£ftfch5-y*V-7*l5-'II^ 
TEW£Hi*lL. ^7F5'y7«ffi<D^C«, 4iS?b£ 
jSiRLTF5-y**>an 1 OT&asStt/i: F5-y*> 
^x5-(I^TER^aj^-T5o 

[0087] &i>\ tyh^-vXD&mtti.. F5-y7 

-»>7*J&£lC<J:y F5-y*>^*-tftfOF F<DFi3 
<h , F 5 -y * > <?V—$ff O N * ftfc&lc 7 U-*/ 

xftiftf as*tiT*> (-77 ^fttt»ciR*r**T 

[0 0 8 8] C©«jy»*^-ry^6 5Klsl$L 

r. wppgpi 1 o<D«y^ji7s'r-y5 : i 2 ot^yfis 

£SiRLTWPPSB1 1 0^6Oh5-y*^^x5-fi 
^TEW^ii«LT^5BtlC«, ^JM^'yfl 2 
OfcSg^afcSftLTWPPgn 1 0<D7F7-t-y F*+. 
>-b;U0»*f«rtcU ^y«!!jlX'r'y^6 5 6Wb 
«»«LTF5'yf*>gJ1 2 53b^©F5-y*>-7"x 
5-(l^jS«?LT^5^cti. 19!)yftX.;Wy?1 2 
Ottffi^b^jStRLTWPPgpi 1 06^6«7t-7-tr-y F 
*^V-fe;KDSt)nTl^^(t^F-5 , y7*VSP1 2 
5tcA^I*tl5«i:-5tc-r5„ 

[0 0 8 9] ijjy^X'T-y^eew. i&Lte&o 
tc, F7'y*>-y-"^©F7-y7a)»SI^-r F5-y-7 



(9) 
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let*. «»J&*X'T-;/*6 6(i4g?a£jI#?U WPP 
01 1 0$fclih7?9rv9S1 2 5#6£>h5'y*> 

^'i7-fl§T EwxttT ER^a^s-n^dicr s» 
[0090] $/c* 5asj«fS6\ e>y k h ? » ?<dbsic 

tt. 8?b«8ftU TPPS1 05fr£Qb5v*> 
?x5HI*TEWiMj*ftJ6J:5fcr*. 
[009 1] LfctfoT, CO<f-MH»|6 0 

WJ-Wsx.VTGZy b h^y^lc&LTlis TP 

p»i os^^T'fx^omtcs-^k^ppAicfS 
fc» i mnzsKDXT* x ? © 7 * 7;u# h 5 * (c*t 

LTttWPPSl 1 0Xtth5-y**>$1 2 5£ffll^ 

* - a -> v 7x5 -ttuiff 8 o ic * y 7 * - a x+f— # 

[0092] E©?-<f?{|*Mra»H 6 0 © h 5 

y * > 5 - ttffl* 3 0 (i» ±CH 4 (c* L te h 5 <> 

T^*©T» &i&(* 2aStC@S*tif iCfOTtK 

[0 0 9 3] 0«y. ±fBH6<DPPA£tiJg|5«J:|5)li<Z> 
WJS® P P AttfflSj&5ttHi Lfcr-fX^OPP Afl^fc 
i/Xfi»a>l>D- ; 51 00(ciM3<!:, v/XxAavh 
□-51 oottPPAfi^tcjscTy'fvavhP-yi/ 

(E top- F top) £ h5->*>'7"x5-ffi^i:LTiiJ7] 
[0 0 9 4] LtctfoT. tf— #fl«»ISB6 0tt» 

x-r^^sicajgSTpp^gaKt^ia^-r^ci^T* 
*s #a>m*£i±r«cj:tf?* 

[0 0 9 5] *K» Sgi&lCttSttTVX^SBtiDSffi 

W\ ±IB?-*«*»^B6 0«m*Tft33fc7VX 
7&B1 4 0TS5, 

[0096] C<03fcr-rX*SE1 4 0tts ftfVT.? 
1 3 8(C 1 h«)%£-.b«£#U CWtctVX 

7 1 3 8#6©E*J3tt*BJW*m ©7* l-r^ff 
$PD1&tf£24>7* hx-T7 1 7^PD2<t^A^ 
bfy*7v^3t, ±£RFfmHIIslB6 1 t» ±IB 

[0 0 9 7] ?-;ffl|?Wl&B6 0& ^7^77 
7*3©«»UVXflE)7*-/j*>Vf r *-/1?s h7 7*> 



Sfyi£M6 0(i. jtfcf-y^7'-y73(D7l"y K-y-^t, 
6 0(4, 7.tr> KVI/*-$ 1 4 1 ©tf-tffcfroTV 

[0098] uic» ccjtx-fx^am 401*, 

h h^y^SB^fcW^BBBcWfcx-rX^SSgErs 
£«tc, 7*7>W*h-7-y?^ffl^ft:IBSS^Sa)it7 r 

[0099] Jfer. C©jfc7VX7BB1 4 0©B£» 
PBlCO^TIWSrS. R Fft^$a3l2]gg6 1 (i s fl# 
SfiggB2 Ofreo^fiETtfilttSft^ I g*ra-$M 5 0 

(c«js-r«„ ?3-^i son jbBftjSttttium i 
ktV >* - y - y mEvtcttxDmmt&m 

^EF M&MOSS0)4(l3I£ftl\ s£t-* t y 

1 5 1 (ewers. 

[0 10 0] 1 5 Hi, T-9«>ft$&*&tfR 

^SiLd^XxAziVhn-^l 4 9fc«fcyS!lffl>;*-*u 
JM 5 0frSW£T-*i*»S&**i*. Sfc, 
cc^t'J 1 5 1 IBM?- e * h u 

[oioi] y^y 151 6^5asittKsi*ai*nfcs 

£x-*(4, 73-^1 5 2 iCtt&S-ft^o £07*3- 
#1 5 2(4, ±fB#£T r -*#EJ8x-' ?T*£Qfcii£ 
«a.«4ftfc?*-*tMW*. dWxH-tfl 5 2fr6 
<0tV-7*>I/t-*(4, D/A&&3I1 5 3(C#«6£*l 

(CigfcBJttSo 

[0 10 2] &(c, CflMfcx-rZ^fii 4 0©iB»3R 
RECICO^TBUirS. A*rt»1 4 2frS«lB*ftfc 

SISftTV* Wfo»**X h U- h P C 

y, mmtLTs wmwuy/VhTjxtoy* 

-7» h trifle, tfVT'y VlWMHMA. 1 KH 
z7\ B?fbfcfyHtotM 6fcfy KOPCMt-*?* 
5o C©1 6kfy hOPCMr-^tts mz-tf*D (M 

*sas») pcm «®ff|g$ff^bW!o^»ox > a - 

*1 4 4lC«*g3-n5o 

[0 10 3] x>a— Jfl 4 411 ±IBPCMr r -^lt 
WlWlfy hEJSfflS^aiL, ^t'J 1 4 5tc«^t 

[0104] yty i 4 5(4, x-^0#^ix*isriire 
*aiL^->7r/»a> ha— 51 4 9(cj:oT*Jffll* 
tu XV3— jri 4 4^6fltte*ft«lfy KESix— * 
*-RW(cE1tLTfe*» ^(C/SUTx-f A7±(tlB 
mtZtctb<D/t'y 7 7 ^ t y £ LTffl^etlTt^o 

[0 10 5] /t'JI 4 5^eire*by*n/£ESST r — 9 

it, <fy*-v- 7^«a^p» y tjjEiwf wowp e f m 
a««a«*ff5fci6©xva-7fi 4 6ic«jg?n 



(10) 
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^tlSx— S^JlCfcl^?, m£tf>-fe?*frSft*1 ?7 

cntfxya- KWi*n«t. si f7X^»©f- 

* *c 5 * * mmmowi* * * shotm * ntc 7- * 

4 6 7(0 y y $ - 1 j - <t y s < use u t & y . -< > 

* - y - tiTtfft©-? 5 ©f- ? icug*^* 

[0 10 6] XV3-3M 4 6lt ^i'J 1 4 5fr6± 

5 Lfcfc 5 IZJ \*-7x hMfcGt&^nSlB^x-'S'lCOU 
T, x5-ITIEOfc4!)0^b5aS (/fy?<rtiln&tf 

(5I>3- JM 4 6lC<fc*fr^bffi3©ffi*n/cfB§x 
ffili'V)/ KIH!)Ie]S&1 4 7tc«$§5-tl5. £<D 
Wft'W KSUlBlK 1 4 7 K«\ fiS§['\y K 1 4 8 tf« 
«'**IT*»J» ±fSIB§§x-*KJ£C*:£fli&#£ftT 
■<X?1 3 8K£PfHrf*J:-5U:&SiAy K1 4 8£SBifi 

[0 10 7] Crojtxf X->gSl 4 06^SHfflSO 

yy^stfv h h7-y^TiBfi*nfcTocif^ifS^ 

tUTHHCtt. ±M6(C/TxLfcTPPgB1 0 5^7 
V #«r It 5 C <£: tfT** £<DT\ IE5tfc TOC1f 
[0 108] 

h 5 y * 6 tf>M »J ftfr 5 ft 5 tt/cft«ajffi#<D fcf- ? 
5 7y -> n 7*;HStS i/"C/Mc& UTW y &*.T±iStf- 



Hi«*iBt^itf« «®ft v^v^yvv-mmm: 
[Sisroffim'&iK^] 

[si] XKwnnmoBmtrjizy-m^&mgiW. 
[@2j tp p®o)Bmzmm%tctbm®mT'& 

[0 3 ] ±Ktf-#«#«WlSM©B3£ ft* h 5 y * 
V^X^-^diglJ^fig^^-r 7a y i'ST'SS. 

[04] ±!B+>— #ffi^i&JIge<DgJ&0W>ga5<!:ftS 
h 5 y *>-7*x5-«tligP©<ifi£^ ,t^7"p y *B?fc 
*. 

[us] *%w<m<Dnm<DBmt%zv-m^!&m 
&&<Dmi$,zmTya y ?BT*a&*. 

[06] ±fB05lc^Lfc+r-*'{t^ffilISB0SgB<i: 

ft* v?v*y93L?-mvsom&*m--7uv*w 

?£*o 

[07] ^ + h 7 7 f ?MLT§5it7< 7f 
[08] ±IBB6l£wUfe h5y*V^x5-ttffl»* 

[09] *%mmz9t7 : >z*&mo>n&<z>Bn<om 

&%mt 7'n y 0T'£ *. 

i v-tffmm&VL 2 RFfi^saagB, 30 
□-■5 
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